This article presents data on genes associated with cleft palate (CP), retrieved through both a full-text systematic review and a mouse genome informatics (MGI) database search. In order to group CP-associated genes according to function, pathway, biological process, and cellular component, the genes were analyzed using category enrichment bioinformatics tools, the Kyoto Encyclopedia of Genes and Genomes (KEGG) and Gene Ontology (GO). This approach provides invaluable opportunities for the identification of candidate pathways and genes in CP research.
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Subject area
Biology More specific subject area
Craniofacial development Type of data 
Value of the Data
The data presented here provide accurate gene datasets associated with mouse CP that are useful to determine the molecular mechanism(s) of CP.
The KEGG data highlight biological terms enriched with CP-associated genes for further investigation of the cause(s) of CP.
The GO annotation highlights functions enriched with CP-associated genes to be considered in CP pathology.
Data
The information in the list of CP-associated genes was obtained through a systematic review and a MGI database full-text review search. The CP phenotype has been reported in 301 mutant mice: CP caused by 195 single-gene mutations (Supplementary Table 1 ) and 27 spontaneous (unknown) mutations/deletions (Table 1) , 9 chemical-induced cases of CP (Table 2) , and 70 compound mutations (Table 3) . For the bioinformatics analyses, phenotypic markers and genes with unknown genomic location were excluded from gene set enrichment analyses. Pairs of genes in compound mutant mice (140 genes in 70 mouse lines) were incorporated into further analyses. In total, 255 protein-coding genes (Supplementary Table 1 and 2-4 overlapped genes were excluded) were subjected to gene set enrichment analysis for further analyses.
Gene set enrichment analysis of mouse CP-associated genes
The KEGG represents one of the best-annotated canonical pathway databases, established by collecting information from the literature and organizing it in a pathway map, ontology, and membership [1] . To analyze the biological functions of CP-associated genes, we performed category enrichment analysis for a variety of functional relations using the KEGG. Among the KEGG pathways, 46 were statistically enriched with CP-associated genes (Table 4 ).
Functional categories of mouse CP-associated genes
The GO is a comprehensive ontology database for annotation of gene features through numerous hierarchical terms in three main domains: Biological Process (BP), Molecular Function (MF), and Cellular Component (CC) [2] . The most specific GO terms enriched in BP (Table 5) , MF (Table 6 ) and CC terms (Table 7) are useful for the interpretation of genes of interest.
Experimental design, materials and methods
Experimental design
To generate an accurate database for mouse genetic information related to CP, current genetic information was collected through both a systematic review and search in the genetic database MGI. CP-associated genes were analyzed with the bioinformatics tools KEGG and GO. ;Six3 þ /Ki(V250A) double het mice exhibit CP in some parts, not consistent from the anterior to the posterior (see Fig. 2 ).
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Systematic review
The PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analyses) guideline and corresponding checklist were followed for this systematic review, as described previously [3] . The online databases searched included Medline (Ovid), PubMed (National Library of Medicine), and EMBASE (Ovid). In addition, relevant citations were searched in Scopus (Elsevier) to retrieve any exceptional studies missed by the database searches. The bibliographies of highly pertinent articles were further examined to avoid any errors introduced with the systematic review. Articles included in the systematic review met the following eligibility criteria: 1) described causative genes of mouse CP; 2) were published as original articles (not as review articles, editorials, or comments); 3) were written in English; 4) were published between the year 1980 and 2016; and 5) specified a CP type. Some articles were excluded from the systematic review because of one or more of the following reasons: 1) gene mutations were not described in the original articles; 2) CP was not described; 3) CP was caused by environmental factors; and 4) the articles failed to fit in any of the previous criteria but did not have useful CP genes or related information. Receptor signaling protein activity Smad4 Egfr Acvr2a Map3k7 Chuk Tgfbr2 Acvr1 Tgfb2 Transmembrane receptor protein tyrosine kinase activity Nrp1 Ephb3 Fgfr1 Ephb2 Egfr Pdgfrb Ryk Transforming growth factor beta-activated receptor activity Acvr2a Acvr1 Tgfbr2 Bmpr1a Tgfbr1 Table 7 GO cellular component terms enriched with a statistically significant number of genes involved in cleft palate.
GO cellular component
Cleft palate genes in cellular component category
Cytoplasm
Eya4 Slc32a1 Insig2 Gab1 Tm7sf2 Map3k7 Hic1 Ofd1 Meox2 Apaf1 Satb2 Sox11 Nrp1 Tgfb1 H19 Tgfbr2 Tgfb2 Fbxo11 Ctnnbip1 Ryk Mmp14 Insig1 Prickle1 Ift88 Cask Inhbb Rad23b Spry1 Dlx5 Smo Six4 Axin1 Acvr2a Mdm2 Ptprf Vax2 Efnb1 Trp63 Msx2 Tfap2a Egfr Flna Edn1 Hs2st1 Krt5 Grb2 Gli3 Crk Ift140 Fst Dph1 Schip1 Ptpn11 Fgf9 Bmp2 Pkdcc Gad2 Dlg1 Pdgfc Pitx2 Ilk Impad1 Ctgf Recql4 Cdkn1c Zeb2 Cdo1 Akap8 Ovca2 Plekha1 Lbr Oca2 Gli2 Gsk3b Dicer1 Glce Itgb1 Ahr Pitx1 Igf2r Inpp5e Bnc2 Tcof1 Pbx1 Dhcr7 Chuk Piga Vegfa Sgpl1 Pdgfrb Rac1 Crebbp Snai1 Smad4 Fgfr1 Cacna1s Ski Jag2 Bmi1 Col2a1 Plasma membrane part Fgf8 Slc32a1 Itgb1 Ephb2 Itgb6 Cask Dlg1 Ednra Axin1 Acvr2a Chuk Ephb3 Acvr1 Pdgfrb Rac1 Tgfbr1 Egfr Efna5 Plekha1 Cacna1s Clptm1 Grb2 Boc Jag2 Itgav Tgfbr2
Gene set enrichment analysis
Gene set enrichment analysis was conducted using the KEGG database (http://www.genome.jp/kegg), as described previously [4] . Significantly enriched categories were filtered to have a false discovery rate-adjusted p-value o0.05 and at least four genes from the list of input genes. Reported enriched categories are "child" terms in the gene ontology hierarchy without any further statistically significant descendants. The GO database resource (http://www.geneontology.org) was used to identify functional categories of genes enriched with a statistically significant number of CP-associated genes from our curated list [2] . 
